A prospective randomised clinical trial for comparison of two techniques of insertion of proseal laryngeal mask airway in adults -index finger insertion technique versus 90 degree rotational technique.
Introduction
ProSeal laryngeal mask airway (PLMA) is not easy to be inserted due to its larger cuff, especially in Indian population. The 90° rotation technique for inserting the PLMA is reported to be better than the standard index finger insertion technique to improve the insertion success rate.
The objective of this study was to evaluate and compare the ease of insertion through the rotational and standard insertion technique in terms of number of attempts, insertion time, airway sealing pressure, fiberoptic glottis view, and hemodynamic changes.
Aims and objectives
Comparison of effectiveness between two insertion techniques regarding: 1. Ease of insertion:
• Time of insertion and number of insertion attempts • Airway sealing pressure • Fiberoptic glottis view 2. Hemodynamic changes.
Methodology
The present study is conducted at KLE'S Dr. Prabhakar Kore Charitable Hospital and Medical Research Centre, Nehru Nagar, Belagavi, Karnataka, on patients undergoing short elective surgical procedures requiring general anesthesia between January 2015 and December 2015.
Study design
This was a randomized clinical trial.
Selection criteria
Inclusion criteria 1. The subjects are adult surgical candidates aged 18-60 years 2. American Society of Anesthesiology (ASA) Physical Status I and II 3. Mallampati Grade I and II 4. Short elective surgery who require general anesthesia in whom tracheal intubation is not necessary 5. Both male and female patients will be included in the study. Patients of both groups would be premedicated with metoclopramide 10 mg, ranitidine 50 mg intravenously 15 min before surgery. Three sprays of 10% lignocaine given to the posterior oropharynx. Midazolam 0.02 mg/kg, fentanyl 1 mcg/kg, ketamine 0.5 mg/kg are administered intravenously. Following preoxygenation for 2 min, anesthesia will be induced with propofol titrated to loss of verbal contact with the patient, loss of eyelash reflex, and relaxation of jaw. If coughing, gagging, or body movement occurs during insertion of device, propofol 1 mg/kg will be added to achieve an adequate level of anesthesia. For the safety reason of patients before the insertion of any of the devices after loss of verbal contact, the anesthetist will check that hand ventilation with a face mask is possible.
Once the patient becomes apneic and laryngeal mask airway (LMA) insertion depth is achieved on the basis of clinical judgment, (i.e., jaw relaxation), the deflated PLMA size 3 in females and size 4 in males will be inserted. The patients will be assigned to their groups with a computer-generated randomization list (www.randomizer.org), that is, standard and rotational insertion techniques. In standard technique (Group S), LMA will be placed using the Brain's insertion technique. The patient's head is positioned with head extended at the atlantoaxial joint and flexed at the neck with nondominant hand. The LMA is held like a pen and index finger placed at the junction of LMA tube and cuff. Index finger is used to press the LMA against hard palate and posterior pharyngeal wall until definite resistance is felt at the base of the hypopharynx. LMA is then held with nondominant hand and index finger is removed.
In the rotation technique (Group R), the entire cuff of the PLMA is placed in the patient's mouth in a midline approach without finger insertion, rotated 90° counter-clockwise around the patient's tongue, advanced, and then rotated back until resistance is felt. Following LMA insertion in both techniques, LMA will be inflated with 20 ml of air in size 3 and 30 ml in size 4 and seal obtained. Successful placement is checked by chest expansion, reservoir bag movement, and appearance of capnographic tracing. The depth of anesthesia was increased so that the patient becomes apneic then the patient was placed on closed circuit and fresh gas flow kept at 3 L/h and the airway pressure on the monitor at which the air leak is present or when the airway pressure does not increase beyond a certain pressure is noted as the airway seal pressure. The position of the LMA was graded in accordance with the fiberoptic scoring system: Anesthesia will be maintained with sevoflurane, oxygen plus nitrous oxide spontaneously. Patients are intraoperatively monitored for heart rate, noninvasive blood pressure, and SpO 2 . All LMAs are removed in deep plane of anesthesia. All study variables are recorded by other anesthesiologists who are neither involved in study nor aware of the nature of the study. The surgeon is requested not to clean, drape, or position the patient until 5 min has elapsed after placement of the supraglottic device so as to avoid any stimuli likely to interfere with the findings.
Results
In this present study, we compared the effectiveness between two insertion techniques regarding insertion time, number of insertion attempt, airway seal pressure, fiberoptic glottis view, and hemodynamic changes.
Demographic data were comparable in both the groups (P > 0.05).
The success rate at first insertion was greater for the rotation technique group than for the standard technique group (98% vs. 78%, respectively; P = 0.001) which is statistically significant. In our study, less time was required for PLMA insertion in rotational group as compared to standard group (11.88 ± 3.62 s vs. 25.98 ± 10.92 s; P < 0.0001) which is statistically significant.
The blood pressure change was statistically significant during insertion and at 2 min after insertion, during insertion for rotational group compared to standard group was 90.77 ± 7.34 mmHg vs. 99.8 ± 12.34 mmHg and at 2 min after insertion for rotational group compared to standard group was 91.77 ± 7.34 mmHg vs. 101.78 ± 12.37 mmHg.
The success rate at first insertion was greater for the rotation technique group than for the standard technique group (98% vs. 78%, respectively; P = 0.001) which is statistically significant. The insertion time was shorter (16 ± 6 s vs. 30 ± 24 s, respectively; P < 0.001). In our study, it was 11.88 ± 3.62 s vs. 25.98 ± 10.92 s; P < 0.0001 which is statistically significant.
Discussion
Airway management is the obligatory skill in anesthesiology and the most common reason for major anesthesia-related morbidities and mortalities is inability to secure the airway. LMA has a recognized role in modern anesthesia practice. It is frequently used for airway management of spontaneously breathing patients undergoing elective short surgical procedures. To provide emergency ventilation in difficult airway scenarios, PLMA is used in recent times. The PLMA is an advanced form of LMA airway that may be used for the same indications as the LMA Classic. The PLMA is devised to gain additional benefits over the LMA Classic that extends the range of procedures for which an LMA airway is indicated. LMA Classic is used with low-pressure positive-pressure ventilation (PPV), the PLMA is specifically devised for use with PPV with and without muscle relaxants at higher airway pressures. Some degree of skill is required for correct placement of LMA and if LMA insertion is suboptimal, it can cause partial or complete airway obstruction. Standard Brain's LMA insertion technique is difficult to execute. Problems are usually encountered when getting the tip of LMA mask to deflect or buckle into back of the mouth and require excessive force to place LMA at proper position which results in multiple insertion attempts, prolonged insertion time, trauma to airway, and failure of LMA insertion. Nevertheless, the manufacturer's instructions are strictly followed, but still it is difficult to negotiate the LMA through the pharynx posteriorly. Complications such as failure insertion attempts, hypoxemia, laryngospasm, and oral trauma are frequently observed with the standard LMA insertion technique. [1] Brodrik has mentioned LMA insertion failure due to downfolding of epiglottis and backward rotation of LMA mask in 10% of his study population with standard Brain's LMA insertion technique. [2] Rotational insertion technique has not been broadly investigated in adult populations with regard to success rate and ease of LMA insertion. Less number of studies have been done regarding the rotational LMA insertion as an alternative method of LMA insertion in adult population. [3] [4] [5] This study demonstrates that the 90° rotation technique has advantages over the standard technique for insertion of PLMAs in anesthetized patients. The PLMA was reportedly more difficult to insert than the classic LMA. [6, 7] Its larger cuff makes it difficult to place in the oral cavity and leaves narrow space for insertion of an index finger or thumb. The 90° rotation technique does not require the insertion of a finger, avoids finger trauma, and gloves contamination with blood or saliva. Many techniques have been proposed to improve the success rate of PLMA insertion. [8] The 90° rotation insertion technique is suitable because it does not require additional devices, consists of insertion of the PLMA into the oral cavity, rotation around the tongue, and advancement. We were initially concerned that it may be problematic to rotate the large cuff in the mouth, but it was so and we never failed to insert PLMAs using the rotation insertion technique. In this study, the rotation technique causes less pharyngeal trauma. The decreased incidence of complications may be associated with reduced resistance between the tip of the PLMA head and the pharyngeal wall.
In our study, we have compared the effectiveness of two techniques of insertion of PLMA with respect to: 1. Ease of insertion:
• Time of insertion and number of insertion attempts • Airway sealing pressure • Fiberoptic glottis view 2. Hemodynamic changes in 120 adult patients with 60 patients in each group of insertion technique presenting for short surgical procedure requiring general anesthesia in whom tracheal intubation is not necessary.
There was statistically significant difference between standard technique and 90° rotational technique of insertion of PLMA with respect to attempts of insertion, insertion time, heart rate, and mean arterial pressure.
In a study conducted by Jeon et al. [9] where they have compared standard technique with 90° rotational technique of insertion of PLMA in 120 adult patients. Their rotational technique of insertion is identical to that of ours. Their success rate at first insertion was greater for the rotation technique group than for the standard technique group (100% vs. 83%, respectively; P = 0.003), whereas in our study also the success rate at first insertion was greater for the rotation technique group than for the standard technique group (98% vs. 78%, respectively; P = 0.001) which is statistically significant. In their study, less time was required for PLMA insertion in rotational group as compared to standard group (11 ± 3 s vs. 19 ± 16 s, respectively; P = 0.03), whereas in our study (11.88 ± 3.62 s vs. 25.98 ± 10.92 s; P < 0.0001) which is statistically significant. In their study, the blood pressure change showed group-insertion interaction effect (P < 0.001). In our study, the blood pressure change was statistically significant during insertion and at 2 min after insertion, during insertion for rotational group compared to standard group was 90.77 ± 7.34 mmHg vs. 99.8 ± 12.34 mmHg and at 2 min after insertion for rotational group compared to standard group was 91.77 ± 7.34 mmHg vs. 101.78 ± 12.37 mmHg.
In another study conducted by Kim et al. [10] where they have compared standard technique with 90° rotational technique of insertion of PLMA in total 94 adult patients. Again, their rotational technique of insertion is identical to that of ours. Their success rate at first insertion was greater for the rotation technique group than for the standard technique group (100% vs. 81%, P = 0.003), whereas in our study also the success rate at first insertion was greater for the rotation technique group than for the standard technique group (98% vs. 78%, respectively; P = 0.001) which is statistically significant. In their study, less time was required for PLMA insertion in rotational group as compared to standard group (11 ± 3 s vs. 19 ± 15 s, P = 0.002), whereas in our study (11.88 ± 3.62 s vs. 25.98 ± 10.92 s; P < 0.0001) which is statistically significant.
In another study conducted by Yun et al. [11] where they have compared standard technique with 90° rotational technique of insertion of PLMA in total 92 pediatric patients. Their rotational technique of insertion is identical to that of ours. Their success rate at first insertion was greater for the rotation technique group than for the standard technique group (95.7 vs. 76.1%, P < 0.001), whereas in our study also the success rate at first insertion was greater for the rotation technique group than for the standard technique group (98% vs. 78%, respectively; P = 0.001) which is statistically significant. The overall success rate -that is, successful insertion within three attempts -was 100% for the both techniques which is identical to our study. In their study, systolic, diastolic, and mean blood pressure and heart rate increased significantly with the standard technique (P < 0.001). In our study, heart rate and mean arterial pressure increased significantly with standard technique (P < 0.05).
In a study conducted by Yun et al. [12] where they have compared standard technique with 90° rotational technique of insertion of PLMA in total 126 pediatric patients aged 3-9 years. Their rotational technique of insertion is identical to that of ours. Their success rate at first insertion was greater for the rotation technique group than for the standard technique group (97% vs. 70%, P < 0.001), whereas in our study also the success rate at first insertion was greater for the rotation technique group than for the standard technique group (98% vs. 78%, respectively; P = 0.001) which is statistically significant. The insertion time was shorter (16 ± 6 s vs. 30 ± 24 s, respectively; P < 0.001). In our study, it was 11.88 ± 3.62 s vs. 25.98 ± 10.92 s; P < 0.0001 which is statistically significant. In their study, the blood staining of PLMA was less with rotation technique group compared to standard group (10% vs. 25%, P = 0.03). In their study, mean blood pressure increased significantly with the standard technique (62 ± 12 to 69 ± 17 mmHg; P = 0.01). In our study, heart rate and mean arterial pressure increased significantly with standard technique (P < 0.05).
In a study conducted by Kumar et al. [13] where they have compared standard technique with 90° rotational technique of insertion of PLMA in total of 100 adult patients. Again, their rotational technique of insertion is identical to that of ours. The frequency of LMA insertion attempts was observed at first attempt (84%), at second attempt (96%), and at third attempt (100%) with both the standard and rotational LMA insertion techniques. Statistically insignificant differences were detected for the time duration of LMA insertion among the study groups which is in contrast to our study where the success rate at first insertion was greater for the rotation technique group than for the standard technique group (98% vs. 78%, respectively; P = 0.001) which is statistically significant. In their study, the rotational LMA insertion technique was found to be completed in <30 s in 86% compared to 78% with standard LMA insertion technique which was not statistically significant (P = 0.456), which is in contrast to our study (11.88 ± 3.62 s vs. 25.98 ± 10.92 s; P < 0.0001) which is statistically significant.
In another study conducted by Haghighi et al. where they have compared two methods of LMA insertion classic versus simplified (AIRWAY) method in 100 patients of ASA Grades I and II. In the AIRWAY group, the deflated LMA is entered into the mouth in an 180° inside-out position compared to the classic method without using fingers and is proceeded until it enters the pharynx (sudden loss of resistance) and then returned 180° back to its normal position to be fixed in the right place. The attempt numbers, time to insertion, complications such as laryngospasm, blood-stained LMA, and gastric inflation are being investigated. Successful first attempt in AIRWAY group (86%) had no meaningful statistic difference with the classic group (80%) (P > 0.05) which is in contrast to our study where the success rate at first insertion was greater for the rotational technique group than for the standard technique group (98% vs. 78%, respectively; P = 0.001) which is statistically significant. The time for successful insertion was meaningfully less in the group compared to the classic one (P < 0.0001). In our study, it was 11.88 ± 3.62 s vs. 25.98 ± 10.92 s; P < 0.0001 which is statistically significant.
Our study has some limitations. First, it was impossible to blind the anesthesiologists to the insertion technique, which may have been a source of bias even though assessment of insertion time, blood pressure change, airway sealing pressure, and fiberoptic glottis view was conducted by another person blinded to the insertion method.
Conclusion
From our study, we conclude that:
• The chance of insertion at first attempt is greater with 90° rotational technique compared to standard technique of insertion of PLMA • Time required for insertion of PLMA is less with 90° rotational technique compared to standard technique of insertion of PLMA • Airway sealing pressure with 90° rotational technique is similar to the standard technique of insertion
• Fiberoptic glottis view with 90° rotational technique is similar to the standard technique of insertion • Hemodynamic changes with respect to increase in heart rate and mean arterial pressure are more for standard technique compared to 90° rotational technique of insertion of PLMA.
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